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Abstract

The present study was conducted to investigate the effect of sea tangle and hypoglycemic agent
on lipid metabolism in normal and diabetic rats. Male Sprague—Dawley rats were fed AIN-76 based
experimental diets containing 5% (w/w) cellulose or 15%(w/w) sea tangle for 3 weeks, after which
diabetic groups were made diabetic by intramuscular injection of streptozotocin(STZ, 45mg/kg BW).
Metformin(350mg/kg BW) as a hypoglycemic agent was given once a day using a feeding tube for
5 days. Body weight gains were reduced significantly by STZ treatment, but not influenced by met-
formin feeding. Blood glucose levels in sea tangle groups were reduced, compared with those in cellulose
groups. Metformin feeding showed the lowering effect of blood glucose. Plasma levels of triglyceride
were increased significantly in diabetic rats, but decreased in metformin group by sea tangle feeding.
Total cholesterol contents showed a similar tendency with triglyceride, but were reduced in diabetic
groups without metformin by sea tangle feeding. Plasma levels of HDL~-cholesterol were reduced
in diabetic rats, compared with those in normal rats. There was a significant increase in fecal weights
in diabetic rats fed sea tangle. Fecal contents of cholesterol were lower in diabetic rats than in normal
rats. In normal rats, it tended to increase by sea tangle feeding, but not significantly. Fecal excretions
of coprostanol and coprostanone were reduced significantly in diabetic rats, compared with those of
normal rats. It tended to increase in diabetic rats by simultaneous feeding of sea tangle and metformin,
but not significantly. Diabetes reduced fecal excretion of bile acid, but it was increased by sea tangle

and metformin feeding.
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Table 1. Classification of experimental groups

Group Fiber source Streptozotocin” Hypoglycemic
agent

CC a-Cellulose None None

SC Sea tangle None None

CDF a-Cellulose Diabetes None

SDF Sea tangle Diabetes None

CDM a-Cellulose Diabetes Metformin

SDM Sea tangle Diabetes Metformin

UStreptozotocin(45mg/kg BW) was injected to rats intr-
amuscularly.

IMetformin(350mg/kg BW) as a hypoglycemic agent was
given to rats using feeding tube.

Table 2. Composition of experimental diet (g)
Ingredient Cellulose Sea tangle
group group
Casein 20 20
DL-Methionine 0.3 03
Corn starch 15 15
Sucrose 40 40
Corn oil 5 5
Lard 10 10
a-Cellulose 5 0
Sea tangle 0 15
Mineral mix" 35 35
Vitamin mix” 1 1
Choline bitartrate 0.1 0.1

YVitamin mixture according to AIN-76(Teklad, USA)
P®Mineral mixture according to AIN-76(Teklad, USA)
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Table 3. Effect of sea tangle and hypoglycemic agent
on the body weight gains, food intakes and FER
in normal and diabetic rats after streptozotocin

injection

»  Weight gain  Food intake 2
Group (g/week) (g/day) FER
ceC 1551+ 982°% 1497169  0.17%0.08
SC 1678+ 693  1507X1.04°  0.1710.05°
CDF  -24.77+ 665" 1465+111" -022%008°
SDF  -2345+ 436° 1577+144° -022+0.13°
CDM  -3466+19.65° 12.86+213" -0.40%+031°

SDM -2495+1598°  1511+426® -0.23%+0.17"

YRefer the legend to Table 1.

PFER: Food Efficiency Ratio

YMeans+S.D.

YV alues with the same superscript letter within the col-
umn are not significantly different(p<0.05).
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Fig. 1. Effect of sea tangle and hypoglycemic agent on
plasma glucose in normal and diabetic rats.
Refer the legend to Table 1.
Means £S.D.
Values with the same superscript letter not signifi-
cantly different(p<0.05).
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Table 4. Effect of sea tangle and hypoglycemic agent
on plasma levels of triglyceride, phospholipid
and total cholesterol in normal and diabetic

rats (mg/d] plasma)
1) . . .. Total

Group® Triglyceride  Phospholipid cholesterol
CcC 912+ 33%¥  636+0.92 119.1£14.3°
SC 844t 79° 701£071* 1257+123°
CDF 159.3+ 50  7.95+0.48 1949+ 98
SDF 1854 95® 737061  1565%166°
CDM  1636*125° 7631£033"%  162.7+134°
SDM 1517+ 6.7° 7761052 1447+ 96°

YRefer the legend to Table 1.

"Means*+S.D.

Values with the same superscript letter within the col-
umn are not significantly different(p<0.05).

Table 5. Effect of sea tangle and hypoglycemic agent
on plasma levels of HDL-C, LDL-C, HDL~

C/total cholesterol in nomal and diabetic rats

(mg/dl plasma)

Group” HDL-C LDL-C HDL-C/ TC
CC 39.8£9.1%% 6127138 0341007
SC 39.3£3.0° 587149  0.3310.09°
CDF 26.9+5.4% 1289+203*  0.14+0.05°
SDF 248+7.2° 102.1+183°  0.15+0.04°
CDM 37.8+82% 99.7+146°  0.18+0.02"
SDM 27.2+73% 80.9+107° 0.23%0.02°

YRefer the legend to Table 1.

"Means+S.D.

®Values with the same superscript letter within the col-
umn are not significantly different(p<0.05).
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Table 6. Effect of sea tangle and hypoglycemic agent on liver contents of total lipid, cholesterol, triglyceride, and

phospholipid in normal and diabetic rats

(mg/g liver)

Groupl) Total lipid Cholesterol Triglyceride Phospholipid
cc 424+ 79%% 8.01+0.89° 25.7+3.7° 5.43+0.89°
SC 47+ 48® 8.17+0.44° 242£37° 5.780.66°
CDF 56.8+17.6° 11.19+1.88° 346+84° 7.20+1.83°
SDF 538+ 6.7 9.23+1.04° 335+48® 6.48£0.85%
CDM 50.8+13.6™ 8.88+162° 30.1 £3.7% 6561096
SDM 487+ 59 8.88+1.67° 277+7.1% 6.19£0.71™

YRefer the legend to Table 1.

Means*=S.D.

®Values with the same superscript letter within the column are not significantly different(p<0.05).
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Fig. 2. Effect of sea tangle and hypoglycemic agent on
dry fecal weights in normal and diabetic rats.
Refer the legend to Table 1.
Means £S.D.
Values with the same superscript letter not signifi-
cantly different(p<0.05).
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Fig. 3. Effect of sea tangle and hypoglycemic agent on
the fecal contents of cholesterol and sum of cop-
rostanol and coprostanone in normal and diabetic
rats.

Refer the legend to Table 1.

Means£S.D.

Values with the same superscript letter not signifi-
cantly different(p<0.05).
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Fig. 4. Effect of sea tangle and hypoglycemic agent on

fecal contents of bile acid in normal and diabetic
rats.

Refer the legend to Table 1.

Means*+S.D.

Values with the same superscript letter not signifi-
cantly different(p<0.05).
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